The proliferation of computer technology in both our personal and professional lives, and particularly during the last decade, has created an environment in which there are varying perceptions of, and ideas about, the value of Information and Communication Technology (ICT) and computers. In order to benefit from this, especially in a defence environment, a realistic perception about the worth of computers needs to be established. This paper presents the findings of a survey that was conducted to determine attitudes towards ICT/computers among students of the SA Military Academy. Two hypotheses were tested: (1) There are significant differences in attitude towards computers between students of different Arms of the Service; gender; academic year groups; ranks; those having previous experience with computers; and those owning a personal computer (PC); (2) There are significant differences in perception towards the value of ICT/computers between students within these groupings. In brief, the study concluded that there was a significant difference between experienced and less experienced students in the perceived value of ICT/computers in the work place and their personal lives.
Introduction
The profoundness of the impact of Information and Communication Technology (ICT) and computers on society is undisputed. A consistent stream of technological advances resulted in numerous inventions that have not only furnished humanity with high-tech gadgets, but changed the way in which things are done. These changes are particularly evident in the realms of business, recreation, health care, social work, and also warfare.
History is splattered with accounts of how technology has impacted and changed the face of warfare. World War II was ended with an astonishing technological achievement: the nuclear bomb. The successful deployment of these weapons of mass destruction by the US was soon followed by the detonation of the Soviet Union's first hydrogen bomb, preceded by a nuclear bomb of their own. The dangerous arms race that characterised the Cold War had commenced. This struggle for power and military superiority lasted for more than four decades and was characterised by remarkable technological achievements. 1 
Perry
2 pointed out: "Today the threat of terrorism and the threat of proliferation are the greatest to our security. It seems likely that the American military will remain the dominant military force in the world for the foreseeable future, but this can have unintended consequences. It can lead to a nightmare scenario where a terror group may attack us with weapons of mass destruction." He went on to emphasize the critical importance of advanced information technology in countering these new threats. And this responsibility, primarily, lies within the domain of the armed forces.
Axberg 3 considered the importance of technology in strategic military operations and aptly pointed out that technology, in itself, cannot solve any military problems. He argues that only the officer's ability to apply his technological knowledge can play a decisive role in military operations. These considerations were the motivation for the introduction of mandatory courses in military technology for all first degree programmes at the Swedish National Defence College and Royal Canadian Military College amongst other military academies, colleges and universities worldwide. The SA Military Academy academic programme content reflects a move in the same direction.
The proliferation of computer technology throughout the South African National Defence Force (SANDF), during the last decade, has created an environment in which there are varying perceptions about the value of ICT/computers. Perception refers to a person's awareness or appreciation of something. The term Information and Communication Technology is used instead of Information Technology (IT) to recognise the convergence of traditional information technologies and telecommunications, which were once seen as distinct areas. To benefit from this widespread use of ICT/computers, a realistic perception about the worth of ICT/computers needs to be established amongst officer-students at the SA Military Academy.
A vast variation in attitudes towards ICT/computers could hamper the effectiveness of the armed services. It may also be said that, due to the multiplicity of micro-processor-embedded weapon systems in all Arms of the Service (AoS), a large knowledge base about computer systems and the value of ICT is not only desirable, but of paramount importance. Security issues relating to computer systems, for example, may have a significant impact on the use of these weapon systems.
The aim of this paper is, firstly, to establish whether there are any differences in the attitudes of undergraduate students towards ICT/computers. Secondly, it is necessary to determine how the different AoS; differentiation in military seniority; gender; previous computer training; academic year groups and those who own a PC and those who do not, regard the value of ICT/computers. To accomplish the above aim, the following questions need to be addressed:
• In view of the above, this paper will start with a brief literature review on related research that has been done on attitudes towards ICT/computers. The second part will address the research questions stated above. Finally, the results of this study will be presented and discussed.
Literature review
Individual attitudes towards computers are key to understanding users' acceptance of, and satisfaction with, computer-based information systems. As such, these attitudes have been of interest to researchers in a variety of disciples and for some time now. Numerous studies have been conducted on attitudes towards computers in a variety of settings and numerous instruments have been developed to measure this construct.
Since Lee's studies of social attitudes towards computers, there have been several more attempts to study these attitudes. 4 Lee undertook a study to examine popular beliefs and attitudes about computers. 5 This study led to the construction of a questionnaire with 20 statements designed to tap major themes, beliefs and ideas about computers. To reveal the structure of attitudes and beliefs about computers as measured by reactions to the 20 statements, a correlation matrix was computed and a factor analysis based on the Varimax rotation procedure was conducted. Two factors emerged: the positive and the negative factor. 6 Other studies were subsequently conducted to expand the two dimensions used to assess the attitude towards computers.
Rose and Weil conducted a nationwide study in Southern California to clarify the reactions that teachers have to information and communication technology. The study was designed to assess technophobia in the public school system in a large urban area. The study concluded that, although teachers have increased computer availability in their classrooms, they are not integrating computers into the curricula. 7 Several researchers have reported on the use and utilisation of computers. 8 Al-Khaldi & Al-Jabri, for instance, examined how utilisation was affected by some demographic and non-attitudinal variables in a Saudi Arabian university. Their findings indicated that the overall attitudes did affect computer utilisation. The study also showed that other variables appeared to have a strong influence on computer utilisation, namely the extent of computer experience, the degree of access to computers and the number of computer-related courses taken. 9 In 2000, Young conducted a study in which a survey of student attitudes to computers was developed and used to explore differences in attitude towards computers among middle and high school students. 10 The study indicated that gender differences in attitude resulted from a greater confidence among males about information technology and the perception amongst females of computers as a male domain and hence a rejection of computers by them. Research, generally, supports the opinion that females have less overall experience with computers and are more likely than males to have negative attitudes towards computers. 11 These authors also indicated that males have more experience with computers because of the continuing dominance of male ownership of computers. Other researchers have also concluded that ownership of a computer increases positive attitudes towards computers in general. 12 This focus on computer attitudes is supported by the fact that students' attitudes towards computers can be related to computer use and ultimately the benefits they can derive from computer use.
Moving from the international to the local context, Clarke and Finnie conducted a study in 1998 on first-year students at two South African universities towards computers, based on prior experience with computers, their gender and their first language. 13 The results indicated that there was no significant difference between males and females. A prior study by Finnie had indicated that there were differences in that females had a less positive view of computers. Females were shown to have greater fear of computers in society and less appreciation of computers in general. 14 In 2003, Smith and Oosthuizen examined the attitudes of entry-level university students towards computers. 15 The study was conducted at the University of South Africa and the University of the North (currently known as the University of Limpopo). These authors used a modified version of Lee's 20-item questionnaire to measure the attitudes in two dimensions. 16 The first dimension reflects the extent to which computers are seen as a beneficial tool, while the second dimension reflects the extent to which computers are seen as an independent thinking machine. The results indicated that the attitudes towards computers, as a beneficial tool, have become more positive and concerns about an 'awesome thinking machine' have declined. 17 Research on the value of ICT/computers in the armed forces has not been extensive. Renken conducted a study at the SA Military Academy on correcting the perceptions of undergraduate students at the Academy regarding the success that ICT has achieved as a strategic corporate resource. 18 The result indicated that the majority of students were confident in using ICT/computers, and the success that ICT has achieved as strategic corporate resource is the key to competitiveness, organisational success and improved productivity. This over-optimism about ICT has been identified as a possible cause of concern and suggestions were made to align their perceptions with reality.
However, the use of ICT/computers has been widespread in the SANDF and an assessment of perceptions seems both interesting and desirable. Against this background, the focus in the following section will be on the attitudes of students at the SA Military Academy towards ICT/computers.
Methodology
The methodology used for this survey was a modified version of Lee's instrument, as adopted by Smith and Oosthuizen. The first part of the questionnaire wa aimed at identifying differences in gender, prior experience with computers, rank, arm of service, academic year group, as well as computer ownership. The second part of the questionnaire consisted of 20 questions aimed at determining the attitudes of the participants towards computers and were adopted from Clarke and Finnie. 19 The third part of the questionnaire was aimed at ascertaining perceptions of the value of ICT/computers.
Procedure
A pilot study was conducted to evaluate the questionnaire and to ensure that participants would understand the questions. Ambiguities that emanated were removed in order to produce a reliable research instrument.
The questionnaire was administered to a selected sample of students at the Military Academy, representing all AoS using stratified sampling. A factor analysis based on principal components was done by using the SPSS package to group variables in a meaningful way for obtaining overall perceptions. Thereafter the independent T-test and analysis of variance (ANOVA) were applied to establish any significant differences in attitude towards, and perceptions of, the value of ICT/computers.
Sample
The sample consisted of 90 undergraduate students of the Military Academy chosen from an entire population of 301 students. The sample was stratified according to AoS and academic year group. Eighty-two students, comprising first-, second-and third-year participants responded to the questionnaire. The sample consisted of both female and male students and was a reasonable representation of all AoS. 
Attitude towards ICT/computers
Lee's instrument was used to examine the attitudes of undergraduates at the Military Academy towards ICT/computers. The survey was conducted towards the end of the second semester of the 2004 academic year. This may have influenced the attitudes of participants, since all the participants had done a basic computer course during that period. The instrument contained twenty attitude questions rated on a 7-point Likert scale (1=Disagree Strongly, 2=Disagree, 3=Disagree Slightly, 4=Neutral, 5=Agree Slightly, 6=Agree, 7=Agree Strongly) and six ICT/computer value questions rated on a 5-point Likert scale (1=Disagree Strongly, 2=Disagree, 3=Agree Moderately, 4=Agree, 5=Agree Strongly).
Factor extraction
Factor analysis is a statistical technique that can be used to find a way of condensing the information contained in a number of original variables into a smaller set of factors with a minimum loss of information.
Seven factors, accounting for 65.9% of the variance, were identified with factor analysis for the 20 questions measuring the attitudes of the participants towards computers. The factors can be described as follows:
• Factor 1: This factor is labelled 'awesome thinking machine' following Clarke and Finnie 20 as cited by Smith and Oosthuizen. 21 It accounted for 11.92% of the variance. The variables include "something strange, amazing and smarter".
• Factor 2: This factor is labelled 'beneficial tool of man' following Lee 22 , and loads high on the variable relating to positive impacts of the technology and benefits to the economy. These factors include "economic benefit to the development of the country", "brings a better way of life", "essential and efficient operation of a large organisation" and "speeds up scientific process".
• Factor 3: From Smith and Oosthuizen this factor is labelled 'realisation of computer power'. 23 The factor includes "people will be replaced by computer", "no limit to what they do", "works at lightning speed" and "extremely accurate and exact".
• Factor 4: This factor, labelled 'danger of computer power', also includes the variables "can be used for evil purpose", "serious mistakes can be made by using computer" and "contribute to unemployment".
• Factor 5: This factor is labelled as 'fear of computer power' from Lee and includes the variables "can think like humans", "free people to do more imaginative work" and "may be controlling our lives in future".
• Factor 6: Only one variable is contained in this factor: "society is going too far in the use of computers". Smith & Oosthuizen labelled this factor as the 'negative sentiments towards computers'.
• Factor 7: The variables included in this factor are "computers intimidate" and "better decisions can be made by using computers". This factor is labelled as 'computer intimidation'.
In the previous studies four and six factors were tested, while in this study seven factors were used.
For each respondent, an overall value was calculated for each factor by adding the respondent's values of the corresponding variables in that factor. A lower value would refer to an overall 'disagree' opinion, while a higher value would refer to an 'agree' opinion for that factor. For each factor a mean value was calculated and further analysed.
Attitude results
The above-mentioned factors were examined to establish whether there are any differences in attitudes towards ICT/computers. An independent T-test was done for comparing two groups and one-way analysis of variance (ANOVA) for more than two groups. A 5% level of significance was used. Therefore, a p-value less than 0.05 indicates a significant difference. Fisher's least significant difference method was used to identify multiple comparisons between the different groups.
Gender differences
The results indicated that there is no significant difference in perceptions towards ICT/computers between males and females (see Figure 1) . Much has been said in the literature studies about the attitudes of females to computers relative to those of their male counterparts. 24 There have been conflicting results. In this study no significant difference in attitudes was observed between males and females. 
Computer ownership
In their article Al-Jabri and Al-Khaldi, Mitra and Steffensmeier showed that beyond just having access to computers, ownership of a computer increases students' positive attitude towards computers. 25 In this study there was no difference in attitude between those who own a computer and those who do not own a computer.
Prior computer training
Smith and Oosthuizen have shown that there was a significant difference between those with and without prior computer training regarding "awesome thinking machine" (factor 1), "fear of computer power" (factor 4) and "negative sentiments to computer power" (factor 5). 26 For the students at the SA Military Academy, no differences were found between those with and without prior computer training. The reason for this might be attributed to the fact that the survey was conducted towards the end of the academic year, after they had all completed a basic training course in computers.
Arms of the Service
The sample was a reasonable representation of all AoS and no significant difference was detected between the AoS. It may be said that one would expect to find differences between the army and other AoS, as the other services are much more technologically-orientated. In this study no significant differences were found between the AoS.
Academic year groups
A significant difference was observed between academic year groups for the component of fear of computer power (factor 5), as shown in Table 2 below. The first-year students are slightly more sceptical about computer power than senior students. Table 2 Descriptive statistics and comparison of attitude perception between academic year groups 
Year group

Mean
The results indicate that there is an overall significant difference between academic year groups (p= 0.040). The mean value of first-years differs significantly from that of second years, indicating that the first-years are still afraid of computer power. No significant difference was indicated between the second-and third-years. 
Rank/military seniority
The sample consisted of varying military ranks ranging from Candidate Officers and Midshipmen to Captains. A significant difference was detected on the component of danger of computer power (factor 4) between ranks, as can be seen in Table 3 below. The junior officers are slightly more afraid of computer power.
The results in Table 3 indicate that there is a significant difference between ranks (p = 0.023). The mean values for Candidate Officers, Midshipmen and Lieutenants are greater than those for Captains, indicating that these lower-rank groups still regard computer power as dangerous. Although no significant difference was found between 2 nd Lieutenants and Captains, the former group seems to agree more that computer power is 'dangerous'. 
Value of ICT/computers
Previous research has shown that the majority of students are confident that ICT/computers are the key to competitiveness, organisational success and productivity. 27 It has also been shown that computer utilisation is dependent on computer experience, number of computer courses attended and access to computers. 28 In line with previous research findings, the results of this study have shown that there is no statistical proof to suggest that there is any difference in attitudes towards the value of ICT in the armed forces between males and females; those who attended a computer course before and those who did not; those who own a PC and those who do not. However, some differences were found between the AoS, academic year groups and military seniority. Table 4 below shows that there is a significant difference between the AoS in the way that they perceive the value of ICT/computers with respect to the way that computer technology has changed the art of war (p = 0.039) Table 4 Descriptive 
Difference between Arms of the Service
Arms of the Service
Mean
While keeping in mind the small numbers of students in the SAMHS and SAMIS, the mean value for Other (SAMHS, SAMIS) is lower than for the Army, Air Force and Navy, indicating that the latter services believe that computer technology has changed the art of war. Table 5 indicates that there is a significant difference between academic year groups in the way that they perceive the value of ICT/computers and on how computer technology can be used to monitor the battlefield (0.023).
Difference in academic year group
The mean values for second-years and third-years are greater than those for the first-years, indicating that first-years are more afraid to use computers in centralised monitoring and control of the battlefield. 
Y e a r gro up
Difference between ranks Table 6 indicates that there is a significant difference between ranks in the way computer technology can be used to monitor and control the battlefield (p = 0.016). The mean value for Lieutenants is greater than for all other ranks, indicating varying perceptions about using computers on the battlefield. Table 6 Descriptive statistics and comparison of perceived value of ICT/computers between ranks 
Discussion of results
In this study, the attitudes of students at the SA Military Academy were measured during the second semester of the academic year 2004. During this period all students had the opportunity to take the course "Introduction to Computers".
The research questions concerning the attitudes and perceived value of ICT/computer posed earlier in section 1 have been answered as follows:
• There is no significant difference in attitude between males and females.
• There is no significant difference between owners of PCs and those who do not.
•
There is no significant difference in attitude between those who have previously done a computer course and those who did not.
There is no significant difference in attitude among members of the different AoS.
The reason for this may be attributed to the fact that most students did an introductory course to computers at the Military Academy. However, the following significant differences were found:
There is a significant difference in attitude between first-year and secondyear students regarding the fear of computer power (factor 5). This could be ascribed to the fact that first-year students with little knowledge of computers still find this kind of technology more intimidating than the (more experienced) second-years.
There is also a significant difference in attitudes between Captains and most of the other ranks regarding "danger of computer power" (factor 4). This situation could be ascribed to the fact that Captains have been in the army for a longer period and have more experience with computers at their different services, enabling them to realise that computer power is not necessarily a problem.
The second part of the research question was to establish how students perceive the value of ICT during war. The research question has been answered as follows:
• It has been found that there are significant differences in perception between Army, Air Force and Others (SAMHS, SAMIS) of the way that ICT/computers have changed the art of war. This may be attributed to the fact that SAMHS are generally not primarily involved in the conduct of war and as such do not realise the value of ICT during war.
It has also been found that there is a significant difference between the ways that first-year students and senior students perceive the use of ICT by a defence force. This situation could be ascribed to lack of career experience of the first-year students. The data also suggest that only about half the students have their own personal computer or received training in ICT/computers prior to their tour at the Military Academy. This might be a significant factor to be considered if similar surveys would be conducted in developed countries.
There is a significant difference in perception between Captains, Lieutenants and Candidate Officers of the way that centralised monitoring of the battlefield could be achieved by using ICT/computers. This could be ascribed to the varying levels of battlefield experience.
Limitations and directions for future research
Most participants did not identify in which academic programme they were enrolled and therefore no attempt was made to establish the difference in perceptions according to academic programmes, which might produce some interesting findings.
An area for possible future research would be to assess the perceptions of the entire officer corps of the SANDF. Furthermore, it would be interesting if this study could be expanded to include members of the SANDF who are noncommissioned officers to compare generational and demographic differences.
Contributions and conclusions
The contribution of this study could be considered from two perspectives: firstly, from an officer training point of view, and secondly, from an information systems research point of view. This said, it is of particular interest to assess how perceptions of ICT/computers in a military context compare with the situation in a more commonplace, civilian setting. Numerous research initiatives have been conducted and are continuously being refined in order to assess the perceptions of students and how these perceptions can be influenced. But the ability to generalise these results and apply the recommendations to the military environment remains questionable. This study has attempted to shed some light on these issues by using a set of key concepts for constructing a contribution to the information systems body of knowledge. 29 Three key observations will now be discussed.
A degree of non-coherence emerged between the empirical results of this investigation and previous studies that were considered in the literature review. Although not absolutely definitive, the results indicate that suspicion about the direct applicability of similar studies undertaken in a civilian setting is not unfounded. It can therefore be argued that this study confirms the need for more investigation into the uniqueness of the military environment.
The existing literature does not sufficiently incorporate different perspectives and views to better understand the role of ICT/computers in the military environment. The impact of the organisational context on these perceptions might even have been overlooked. This study offers these initial empirical findings in order to encourage further investigations into this theme. This is an important consideration from an information systems perspective, where a fundamental point of departure is that technology cannot be separated from the people and context in which it is used.
The findings also have implications for the training of officers. Rapid advancement in technological developments not only affects the military, but is often led by the defence industries. The case of information technology is no different. These results highlight the importance of influencing the perceptions of officers under training in order to optimise their preparedness for the operational environment. Clausewitz (1976) might have had the impact of technological developments in mind when he contrasted the logic of war as unchanging with the constantly evolving grammar of warfare. 30 This research emphasises the importance of providing contextualised information systems training to military personnel in a purposeful way.
With the proliferation of computer technology in our homes and work places, it could be justified to suggest that the research is partially consistent with previous research in that most students realise the value of ICT/computers. It is therefore advisable that the scope of the course "Introduction to Computers" at the SA Military Academy also involve some emphasis on the value of ICT -thereby extending a mere focus on computer awareness.
In the information age computer skills are becoming increasingly important and armed forces without these skills are at a disadvantage in terms of information warfare. This study raises both hope and concern. The comparison of students' attitudes to ICT/computers in this study with previous studies indicates clearly that with increasing overall computer use gender differences, ownership of computer differences and prior training in computer differences have diminished. However, there is need during officers' formative training for the use of computers to be incorporated with a view to ensuring that candidate officers and Midshipmen are made aware of the importance of ICT/computers during wartime situations.
It has also been found that there is no significant difference in attitudes towards computers in the different groups, for example, male versus female, those with previous computer training and those without previous computer training. There is, therefore, no significant value in directing initiatives to change perceptions according to various groups, but it is necessary rather to focus on designing instructional resources to correct perceptions.
